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ATOMIC ENERGY AGRICULTURAL RESEARCH CENTRE 
Tandojam , Sind , PAKISTAN 
1) Variability for some quantitative traits in soybean . 
Pakistan 
Abstract : Studies on variability in soybean were taken up to work out 
the magnitude of genetic variability, heritability, and genetic advance among 
36 varieties of soybean . Considerable genetic variability was observed for 
pods per plant , plant height, and grain yield per plant . High heritability 
and genetic advance were recorded for number of pods per plant and branches 
per plant . Thus, yield could be considerably improved through intensive se-
lection pressure based on number of pods per plant and branches per plant . 
Introduction: Soybean is one of the most important protein and oil rich 
crops in the world . More than 30% of the edible vegetable oil in the world 
is extracted from this crop alone. In Pakistan, its cultivation is still in 
introductory stages , with an average yield of 416 kg/ha (Anon., 1982), where-
as its yield potential is very high (Chaudhry et al. , 1984). To exploit full 
yield potential, estimation of genetic variability components is essential . 
The present study , therefore, was undertaken with a view to obtain informa-
tion on the extent of genetic variability in respect to important agronomic 
char acters in 36 cultivars of soybean available in our germplasm pool . 
Materials and methods : Thirty-six soybean varieties of diverse origin 
were grown in a randomized complete block design with four replications at 
Experimental Farm AEARC , Tandojam. Each replication consisted of a single row 
4 meters long. Seed was drilled at a r ow distance of 45 cm. Plant-to-plant 
distance was maintained at 5 cm by thinning the crop before first irrigation . 
At maturity, five competitive plants from each replication of all the varie-
ties were randomly selected and the observations were recorded for plant 
height, number of branches per plant, pod length, pods per plant , seeds per 
pod, 100-grain weight and grain yield per plant . 
Statistical analysis was performed and genetic selection parameters were 
computed according to Johnson et al. (1955). 
Results and discussion : The estimates of genetic parameters [geno typic 
variance (cr 2g) , phenotypic variance (cr 2p) , heritability (h2 ) and expected 
genetic advance (GS)] are presented in Table 1 . The estimate of variance due 
to genotypic and phenotypic effects varied widely for different characters . 
The highest genotypic and phenotypic variance was recorded for number of pods/ 
plant (1163.27 and 1240 .74) which was followed by plant height (275 . 84 and 
383.43) , grain yield/plant (41.46 and 67 . 76) , moderate fo r 100-gr ain weight 
(6.06 and 6 . 44) . Low variability was observed for branches/plant (1 . 52 and 
1.61), seeds/pod (0. 07 and 0 . 08) and pod length (0 . 06 and 0 . 06) . The extent 
of phenotypic coefficient of variation (PCV) was slight ly higher than geno-
t ypic coefficient of variation (GCV) for all the traits under study . Very 
little difference between cor responding phenotypic and genotypic variability 
of traits studied s uggest that environment had negligible effect on these 
characters . Hence, selection for these characters will provide a greater 
chance of genetic improvement. 
A high GCV value for the characters would appear reliable if s ubstanti-
ated by the high heritability estimat es . The heritability values ranged from 
Table 1. Genetic parameters for various quantitative traits in soybean 
Genot ypic Phenotypic 
coefficient coefficient Genetic 
Characters x Genotypic Phenotypic of vari- of vari- Herit- Genetic advance 
variance variance ability ability ability advance % of mean 
Plant height 68.66 275 . 84 383.43 24.19 28 . 52 71. 94 29.02 42 . 27 
(cm) 
Pod length (cm) 3.89 0.06 0.06 6.31 6.55 92.89 0.49 12.53 
Seeds/pod 2.11 0.07 0.08 12.49 13 . 45 86.26 0.50 23.91 
Branches/plant 2 . 62 1. 52 1. 61 47.06 48 .46 94.32 2.47 94.16 
Pods/plant 64. 73 1163 . 27 1240. 74 52.69 54.42 93.76 68.03 105 .10 
100-grain 14. 77 6.06 6 . 44 16 . 67 17.18 94 . 17 4. 92 33.33 t--' t--' 
weight (gm) +:-
Grain yield/ 16.51 41 . 46 67.76 39 . 00 49.86 61.19 10. 38 62.85 
plant (gm) 
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61.1 9 t o 94.43%. The branches/plant had the highest estimate followed by 100-
grain weight, pods/plant, pod length, seeds/pod , plant height and grain yield/ 
plant . I n t he present investigation, pods and branches per plant showed the 
highes t values for GCV as well as heritability, thus offering a greater scope 
for genetic improvement using them as selection criteria. Similar observa-
tions for pods/plant have earli er been reported by Malik et al . (1983) in 
mungbean and Nararajan and Arumugam (1979), Seth et al. (1972) and Sharma et 
al. (1977) in French beans. 
Genetic advance, expressed as percent of mean, was highest for pods/plant 
(105.10) followed by branches/plant (94.16), grain yield/plant (62 . 85) , plant 
height (42.27) and lowest was for pod length (12 . 53) . A high genetic advance 
accompanied with high heritability estimate offers a most effective criterion 
of selection (Johnson et al., 1955; Panse, 1957). In the present study, high 
estimates of genetic advance accompanied with high heritability and genotypic 
coefficient of variation for number of pods/plant, branches/plant and grain 
yield/plant led to high expected genetic gain and suggest the positive role 
of these characters in genetic improvement of soybean through direct mass se-
lection. Vinaya Rai et al. (1981) in Sesamum indicum and Khalid et al. (1984) 
in mungbean have also reported high heritability and genetic advance for 
branches/plant, and suggested that selection for number of branches/plant 
would be rewarding in breeding for high yield. The higher heritability and 
comparatively lower estimates of genetic advance for pod length and seeds/pod 
indicate a relatively poor role of these characters in helping a substantial 
genetic gain. Panse (1957) has reported that , if heritability is mainly due 
to the nonadditive genetic effects, the genetic gain would be low, whereas, if 
heritability is due to the additive gene effects, a high genetic advance may 
be expected. -
The present study reveals that pods per plant and branches per plant ex-
hibited high heritability, genetic advance and genetic coefficient of vari-
ance and form the most reliable indices of selection for genetic improvement 
in soybean. 
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2 ) Induction of polygenic variance in soybean. 
Abstract : The effect of gamma-rays on variability for three quantita-
tive characters (number of pods, seeds, and grain yield per plant) of soybean 
were studied. In the M2 generation, the shifts of mean values of irradiated 
material for all the polygenic charact ers occurred towards the positive or 
negative direction. However, the coefficient of variability increased in all 
the treatments for the attributes s tudied. This additional genet ic variabili-
ty would provide an opportunity for improvement of soybean by selection . 
Introduction: Soybean, a crop of high nutritive value (444 cal/iOO g), 
is also a most prospective oil crop for Pakistan. Soybean is ideally suited 
for mutation breeding with a high probability of altering and improving any 
morphological character through induced mutations (Rajput and Siddiqui, i983; 
Zakri et al . , i98 2) . Hence , the present study was undertaken to measure the 
magnitude of variability induced by different doses of gamma-rays in soybean . 
Materials and methods: Air- dried seeds of three varieties ('Loppa', T-i5 
and ' Columbus ' ) were exposed to different doses of gamma-rays (0 , 10 , i5, 20 
and 25 kR). Irradiated and control seeds were planted in the field to gr ow 
the Mi generation . To study the variability in the M2 generation , the seed 
was prepared by drawing first formed 10 pods of normal looking i50 Mi plants 
from each variety/treatment. The tri al was planted in a r andomized complete 
block design with four r eplications. At flowering stage , 20 plants per rep-
lication were tagged at random and various observations on developmental and 
productive at tributes were recorded. In this paper, results of M2 studies 
regarding the effects of acute gamma-irradiation of soybean seeds on primary 
productive traits are discussed. 
Results and discussion: The data on mean, range, and variance for yield 
and yield components (pods per plan t, seeds, and grain yi e ld per plant) are 
given in Tables i-3. 
In M2 generation , substantial changes were noted in mean values of all 
the treatments of all the geno t ypes when compared with their respective con-
trols. Pods per plant increased along with substantial increase in coeffici-
ent of variability. This increased number of pods accompanied with enlarged 
variability provided opportunity for selecti ng heavy bearing plants (Rajput 
and Siddiqui , 1983) . 
The depressive effects of gamma-rays on mean values for seeds per plant 
and grain yield per plant could be due t o the occurrence of polygenic muta-
tions mostly in negative direction. However, the variability was sufficient-
ly enlarged, which could be exploited fo r selecting desirable plant types . 
Similar detrimental effects of radiation along with increased variability 
have already been reported by many workers (Bhattia and Swaminathan, i962 ; 
Ghafoor et al . , i968; Rajput, i974). 
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Table 1. Range, mean, standard deviation and coefficient of variability for 
number of pods per plant in M2 generat i on of soybean 
Variety Dose Mean Range S.D. c.v . (%) 
Columbus OKR 54.4 30-110 19.0 34 .9 
lOKR 55.1 18-89 15.4 27.9 
15KR 61.3 18-129 30 .7 50.1 
20KR 65.3 32-110 21.8 33 . 3 
25KR 59.1 15-123 24 .1 40.7 
Lopp a OKR 66.6 22- 102 19.2 28 . 8 
lOKR 63.8 29-120 21. 8 34.1 
15KR 67.5 27-132 20.9 31. 1 
20KR 70.9 22-162 25 . 3 35.7 
25KR 67.2 29-118 20 .9 31.3 
T-15 OKR 72.4 36-110 18.5 25 .6 
lOKR 83.8 22-150 29.8 35.5 
15KR 85 .6 22-170 30.9 36.1 
20KR 84 .3 29-139 26 .4 31.4 
25KR 77.4 31-153 29 .9 38.5 
Table 2. Range, mean, standard deviation and coefficient of variability for 
seeds per plant in M2 generat i on of soybean 
Variety Dose Mean Range S.D. c.v. (%) 
Columbus OKR 118.0 48-196 41.1 34 . 9 
lOKR 113. 9 56-225 37.1 32.6 
15KR 100.9 29-246 43.7 43.2 
20KR 101. 6 37-224 33.9 33.3 
25KR 94.2 33-259 44 . 3 47.0 
Lopp a OKR 129.2 52-238 38.7 29 .9 
lOKR 103 . 2 34- 247 46.3 44 . 8 
15KR 100 . 9 22- 261 47.1 46 . 7 
20KR 99 . 8 41- 253 35.7 35.8 
25KR 88.8 29-281 52 . 3 58 . 8 
T-15 OKR 163.7 74-279 55.5 33 . 8 
lOKR 150 . 0 59- 268 52.1 34.7 
15KR 139.9 72-254 37 . 5 33 . 9 
20KR 139 . 2 51-348 62.2 44 . 7 
25KR 125 . 8 29-284 62.0 49.3 
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Table 3. Range , mean, standard deviati on and coeffi cient of variabili ty for 
grain yield per plant in M2 generation of soybean 
Var iety Dose Mean (gm) Range (gm) S .D. c.v. (%) 
Columbus OKR 20.4 5 . 81-48 . 21 9.9 48 . 4 
lOKR 18.6 4 . 94-40.0 9.9 53 . 7 
15KR 18 . 6 4 . 79- 63 .03 10 . 8 58 . 0 
20KR 18.3 9 . 03-63 . 89 8.9 48 . 2 
25KR 18.5 3.58-55.26 8.9 48 . 5 
Loppa OKR 16.8 6 . 72-32.00 6 . 1 35 . 9 
lOKR 12 . 6 4.95-30 . 75 6 . 1 48 . 1 
15KR 12 . 6 2. 19-26 . 00 5 . 5 43 . 3 
20KR 12.2 4.90-38 . 22 6.8 55 . 7 
25KR 11. 5 3 . 24-36 .55 6 . 8 58 . 7 
T-15 OKR 25 . 9 7 . 70-66.25 12 . 9 49.9 
lOKR 23.9 6 . 99-80.72 14 . 5 60 . 9 
15KR 20 . 9 5 . 92-35 . 00 7 . 9 37 . 6 
20KR 21. 2 7.0- 45.34 11. 2 52 . 9 
25KR 19.6 4.93-48.26 10 . 1 55.3 
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